Aflatoxin B1 and/or hepatitis B virus induced tumor spectrum in a genetically engineered hepatitis B virus expression and Trp53 haploinsufficient mouse model system for hepatocarcinogenesis.
The authors investigated the spectrum of tumors and Trp53 mutations in genetically engineered models using the FVB/N mouse that expressed the hepatitis B virus genome and/or carried a Trp53 null and wildtype allele and/or were exposed to aflatoxin B1. Liver tumor incidence was increased when all three risk factors were present. Without aflatoxin B1 exposure, neither Trp53 haploinsufficiency nor HBV expression affected liver tumor development. Liver tumor prevalence increased with aflatoxin B1 exposure (p < .001), as thirteen of fourteen mice with liver tumors were initiated with aflatoxin B1. Liver tumors were more frequent in males (12/190) than females (2/170). Seventy-three mice developed sarcomas. Trp53 haploinsufficiency was associated with increased sarcoma incidence in males and females (p < .001). In Trp53 haploinsufficient mice, the HBV transgene increased the risk of sarcoma in males and females (p < .001). Lymphoma was significantly increased in Trp53 haploinsufficient FVB/N mice. There was no loss of heterozygosity at the wildtype Trp53 locus in twenty-five sarcomas or four hepatocellular tumors examined. No mutations were identified in the mRNA (exons 2-11) of Trp53 in six liver neoplasms or twenty-four sarcomas. In this model system, HBV expression affected only hepatocellular neoplasia in association with both aflatoxin B1 initiation and p53 haploinsufficiency.